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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOiiero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yJabTaTaM OCBOEHHS OCHOBHOMU
obOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIXx B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNoJaBaHUsl y4eOHOTO
npeamera «®Pusmka» B o0Opa3oBaTeIbHBIX  oOpraHu3aiusx Poccuiickoit ~ denepanuu,
peaTn3yIoIX OCHOBHBIE 00pa30BaTeIbHbIC IPOrPaMMBI.

Conepxanue TporpaMMbl 1O (puU3MKe HampaBieHO HAa (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3NKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YYUTHIBACT HEOOXOAMMOCTb PEaJH3allMU MEXKIIPEIMETHBIX
CBs3el (PU3MKM C eCTEeCTBEHHO-HAayYHBIMH Yy4eOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU HA YPOBHE CPEIHEr0 OO0IIero odpa3oBaHus, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DHU3UKU: JHMYHOCTHBIC, METallpelMETHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma o (hu3mKe BKIIOYACT:

® [UJIAaHUPYEMbIE PE3YNbTAaThl OCBOCHUS Kypca QU3UKU Ha 6a30BOM ypOBHE, B TOM YHUCIIE

MpeIMETHBIC PE3YIbTATHI MO F0JIaM O0yUYEHUS;

e conepxanue yuyeOHoro mpeamera «Pu3uKay mo rogam oOydeHus.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIJ] B CUCTEMY 3HaHHI 00 OKpYKarolleM MHpE.
HIkonbHBI Kypc (HU3HKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOILIECCOB U SBICHUI, N3y4aeMbIX
XUMHEH, Ouonorueit, gusmueckoir reorpadueir u actpoHoMuei. Mcnoab3oBaHWE W aKTUBHOE
NpUMEHEeHHe (PU3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPaHCIOPTa, OCBOCHUS KOCMOCA, IIOJyYEHHs] HOBBIX
MaTepHaJoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue Gu3nku BHOCUT OCHOBHOW BKJIAJ] B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBaHUE YMEHUI
NPUMEHATh HayYHbII METO]I TO3HAHUS NPH BBIOJHEHUH MU Y4eOHBIX MCCIIEJOBAHUH.

B ocHoBy kypca ¢husuku st ypoBHS CpeHero o01iero o0pa3oBaHUs MOJIOXKEH PsJl UIICH,
KOTOpBIE MOKHO pacCMaTPUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuall Kypca (GU3HKH 00beAMHEH BOKPYT
¢uznueckux Teopuid. Beaymmm B Kypce sBIseTcss (OpPMHUpOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUHU, BELIECTBE U MOJIE.

Hoesn eymanumapuszayuu. EE peanuszanus mpenanosaraeT UCMoib30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NYECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOLIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTMYECKUMHU ITPpobiieMaMu.

Hoes npuknaonou nanpasnennocmu. Kypc pusnku npeanonaaraet 3HakOMCTBO C HITMPOKHM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs IOCPEACTBOM BBEACHMS JJIEMEHTOB COJAEpKaHMUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHsI Mpo0JIeM palliOHAIBLHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha YpOBHE CpeqHero oluiero odpa3oBaHHUs
SBISIOTCS  (u3nMUecKkue Teopuu ((hopMHUpOBaHHWE MPEICTABICHUNH O CTPYKType MOCTPOCHHUS



¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUH U IIPOLIECCOB).
CucTeMHO-1eTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexIe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAILHON JEeSATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUEHHUECKUX IPAKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€peyHE JIabOpaTOpHBIX padoT,
OPOBOIUMBIX JJIsl KOHTPOJS M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMH O0pa3oBaTeIbHOIO
npolecca UCXOs U3 0COOEHHOCTEH MIaHUPOBaHMS U OCHAlLleHUs KabuHeTta ¢usuku. Ilpu sTom
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUIMMHUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUIIOTES.
Bosnblioe BHUMaHue yAenseTcs peleHUI0 pacu€THBIX U KadeCTBEHHbIX 3aiad. [lpu sTtom
JUIsL pacu€THBIX 337124 MPUOPUTETOM SIBISIOTCS 3a/1a4 C SIBHO 3aJaHHON (PU3NYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOr0 pasfela
Kypca, Tak U UHTErpupys 3HaAHUS U3 pa3HbIX pa3zaenoB. i KaueCTBEHHBIX 3a7a4u PUOPUTETOM
ABIISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M IIPOLIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3MYECKOW MOJENH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBunm ¢ TpeboBanusimu  PI'OC COO k MarepualbHO-TEXHHUYECKOMY
obecrnieyeHn0 yyeOHOro mporiecca 0a30Bbli ypOBeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX MPEIMETHOTO KaOWHeTa (DM3WKH WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAY4YHOro 1uKia. B xabunere
($U3HUKH T0JKHO OBITH HEOOXOUMOE J1a00paTOPHOE 00OPYAOBAHUE I BBHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3MKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyIoBaHue.
JleMoHCTpalMoOHHOE 000pyoBaHHE (OPMHUPYETCS B COOTBETCTBUM C HPUHLIUIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ECHeuMBAET IMOCTAHOBKY MEPEUYHMCIEHHBIX B IpOrpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SIBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.
JlaGopaTtopHoe 00OpYyAOBaHUE AJISl YUYEHHUECKUX MPaKTHUECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuMBaeTcs B pacdy€ére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTnyeckue KOMIUIEKThI J1abOpaTOPHOro OOOpYJOBaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX U LM(PPOBBIX MPHUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B 001IIEM 00pa30BAHUU SBIISIOTCS:
e (dopMupoBaHME HHTEpeca M CTPEMJIEHUS OOYYaIOUIMXCAd K HAyYHOMY H3YYEHUIO
HOPUPOIBI, pPa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJ€ TMO3HaHud U (opMHUpOBaHUE
HCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4EHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (DM3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SIBJICHHS C UCIOJIb30BaHNEM (DPU3UYECKUX 3HAHUN U
HaYYHBIX J0Ka3aTeJIbCTB;

e (QopmupoBaHuE NPEICTABICHUNA O poiH (PU3MKU IJi1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TUX Lesed oOecreyrBaeTcs pelIeHHeM CIEAYIONIMX 3ajad B Ipolecce
M3y4deHus Kypca (U3NKN Ha YPOBHE CPETHETO 00IIEero 0opa3oBaHusI:



e [puOOpeTeHUE CHCTEMBbl 3HAHUH 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, SJEKTPOAUHAMHUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHuE YMEHHIl MPUMEHITh TEOPETUYECKHE 3HAHUA I OODBICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U Ui NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHE CIOCOOOB pELIECHUS Ppa3IUYHbIX 3aJa4 C SBHO 3aJaHHOW (U3UYECKOU
MOJIeIbIO, 3aJlady, MOJPa3yMEBAIOIIMX CaMOCTOSTENIbHOE CO3/JaHue (pu3nvecKon
MOJIENY, aIEKBATHON YCIIOBHSM 3a]1a4H;

e MnoHuUMaHUe (U3NYECKUX OCHOB U TMPHUHIUIIOB JEHCTBUS TEXHUUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

® OBJIQJICHHE METOJAaMH CaMOCTOSITEILHOTO IUIAHUPOBAHMUSA M MPOBEACHUS (PU3MUECKUX
OKCIEPUMEHTOB, aHalW3a ©  HUHTEpOpeTandd  HH(pOpManuu,  OIpeaesIeHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTarTa;

® CO3/1aHUE YCIIOBHUH JJISl Pa3BUTHs YMEHUI MPOEKTHO-UCCIIEA0BATEIbCKOM, TBOPUECKON
NeSITETTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIl ypoBEeHb) Ha YpPOBHE CpeIHEro oOmiero odpazoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (Gu3mnke nepeyeHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
ABIIIETCS. PEKOMEHJIOBAHHBIM, YYHMTEb JellaeT BHIOOP MpPOBEACHHs J1a0OpaTOPHBIX paboT u
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COAEPXKXAHUE OBYUEHUA

10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA
®uszuka — Hayka o mpupozae. Hayunble mMeToabl MO3HAHUS OKpyXkaromero mupa. Ponib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HYECKUX SBICHUN M TporieccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI 1 TGOpI/II/I. FpaHI/ILIBI HpI/IMeHI/IMOCTI/I (I)I/I3I/ILICCKI/IX 3aKOHOB. HpI/IHL[I/IH COOTBCTCTBUA.

Ponp u mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKON AESITEIbHOCTH JIIOAEH.

Jlemoncmpayuu
AHaznorosble ¥ IU(PPOBBIC U3MEPUTEIILHBIE PUOOPHI, KOMITBIOTEPHBIC TATYUKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamurka

Mexanuyeckoe JBukeHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHAT. CloKeHue NnepeMenieHuil u
CJI0’KE€HHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE NBIKEeHHE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U EPEMELICHUS MaTEPUAIbHON TOUYKU OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueliHoe naBmxeHue. J[IBUkeHHE MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTh, JMHEHHas CKOpocThb. llepuon m
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue ycTpoiicTBa W MNPAKTUYECKOE NPUMEHEHHUE: CIHUJIOMETp, JBUKEHHE
CHaps1J10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucteMsl OTCUETA, HIUTFOCTPALUS KUHEMAaTHUYECKUX XapaKTEPUCTUK IBUKEHUS.

[TpeoOpa3zoBaHre ABMXKEHUN € UCIIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoIIeHHOTr0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAJIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUS.

Hampasnenne ckopocTH Npu ABUKEHUU O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHre HepaBHOMEPHOIO ABUKEHHUSI C LIENbIO ONPEIEICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIEHUS ~ MEXAY  MYTAMH, INPOMAEHHBIMM  TEJIOM  3a
MOCJIeI0BAaTEIbHbIE PAaBHbIE IMPOMEXKYTKHM BpPEMEHU IpU PABHOYCKOPEHHOM JBUKEHHU C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune ABMKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tena, OPOLIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

ITpunnun otHOocuTenbHOCTH ["anmites. [lepbiii 3akoH HeroToHa. IHEpIManbHbIe CHCTEMBI
OTCU€Ta.

Macca Ttema. Cwmma. Ilpunmun cymepno3unmu cui. Btopoit 3akon HerooTona st
MaTepuanbHOi Touku. Tpetuil 3akoH HproTOHA 171 MaTepuanbHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsoxectd. [lepast kocMuyeckas CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.



Tpenue. Buabl TpeHust (mokosi, ckoybxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHHUs U cuila TpeHus nokos. Koaddumuent tpenus. Cunna conpoTUBIEHUS
IIPU JIBUKEHHUM TENa B KUAKOCTU WM rase.

[ToctynarensHOe U BpaliaTeiabHOE ABM)KEHHE aOCONIOTHO TBEPIOTO TeNa.

MoOMEHT cubl OTHOCUTENBHO OCH BpameHus. Ilnedo cuiel. YcinoBus paBHOBECHS
TBEPJIOTO TENA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE INPHUMEHEHHWE: IMOJUIMIIHUKYN, JBUKCHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMarium.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U NaJICHUU.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecust TBEpAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HaKJIIOHHOW TIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B INPYXKUHE M PE3NHOBOM
obpasrie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonvl coxpanenus 6 MexaHuke

Hmnynsc MaTepralibHOM TOYKHU (Tela), CUCTEMBI MaTepUATbHBIX TOYeK. IMITylbC CHITBI U
M3MEHEHUE UMITyJbca Teja. 3aKOH COXpaHeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernueckast sHeprus marepuaibHOH TOUYKU. Teopema 00 M3MEHEHMH KUHETHYECKOMH
JHEPIUH.

[TorenunanbHast 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMuUpoBaHHON MPYKUHBIL.
[TorennuanbHas SHEprus Teja BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
WU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBAa U NPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIEP, MPYKUHHBII
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

[Tepexon moTeHIIMATBHON PHEPTHH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

W3ydyeHrne aOCOMIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYECKOW SHEpruu Teia Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMHUKA

Tema 1. Ocnosvt MONEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KMHETHIECKON TEOPUH M UX OMBITHOE 00OCHOBAHHE.
bpoynoBckoe aBwxkenue. uddysus. XapakTep IBKEHHUS W B3aUMOACUCTBUS YaCTHUI]



BelecTBa. MoJiend CTPOCHHUsI Ta30B, >KUIAKOCTEH M TBEPIBIX TeT M OOBSCHEHHE CBOWCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneid. Macca um pazmepbl Mmosiekyn. KommdecTBo BemecTsa.
[TocTostnHas ABorajpo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogenbs uneanbHoro ra3za. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KUHETUYECKON TEOpUU
ueanpHOro ra3a. AOCONIOTHas TeMmIepaTypa Kak Mepa CpeqHell KUHETHYeCKOH SHepruu
TEIUIOBOrO JBWKEHHMs 4actul ra3a. llkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VpaBuenue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3omponecchl B vacalbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHNue H30MPOIIECCOB: N30TEpPMA,
u30Xxopa, nzobapa.

TexHUYECKHE YCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKAa3bIBAIONIME IUCKPETHOE CTPOCHHE BemecTBa, Qororpaduu  MOJIEKYI
OpPraHUYECKUX COEIUHEHUI.

OmnbiTe! 0 AU(PY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita ITepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mogenb, WITIOCTPUPYIOIIAs MPUPOTY JIaBJICHUSI ra3a Ha CTEHKH COCY/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpeHUU 00BEMa
KOMHATBHI, IABJICHHS ¥ TEMIIEpaTypbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKEeHHOI0 ra3a.

Tema 2. Ocroebl mepmoounamuxu

TepmoanHamuueckas cucteMa. BHYTpEHHsS 3HEprus TEPMOJMHAMMYECKOM CHCTEMBI U
crocoObl e€ u3meHenus. KonauuecTBo TenaoTel U pabota. BHyTpeHHss SHEprust 0AHOATOMHOIO
UJeabHOro raza. Buel Teruonepenaun: TeIONPOBOAHOCTh, KOHBEKIMS, U3TyUeHHE. Y JelibHas
TEIUIOEMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAUE.

[TonssTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHamuku. IIpumenenue
NEpBOTo 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

BTopoii 3akon TepmoanHamMuku. HeobpaTuMocTs po1ieccoB B MPUPO/IE.

Tennobie MamuHbl. [IpuHIMIb! 1efcTBUS TeMIOBbIX MaliuH. [IpeobpazoBanus sHEPTUN B
TeroBbIX MamunHax. Koagdunuent nonesnoro aeictBus terioBoil Mamuubl. [ukn Kaphao u
ero Ko3((pUIMEHT MOJE3HOT0 IeHCTBHSL. DKOIOTHYECKHE POOIeMbl TEIIIOPHEPT €THKH.

TexHuueckue ycTpoiicTBa M MpaKTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIUM Tejla MpPU COBEPIIEHUH pPabOThI: BBUIET HNPOOKH M3
OyTBUIKM TOJ AEMCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue 3¢Qupa B JIATYHHOH TpyOke MyTEéM
TpeHus (BUACOJEMOHCTpALINs).

H3meHeHne BHYTpEHHEH sHepruu (TeMieparypbl) Teja pu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu nmapoBoit TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeuwgecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u KouaeHcanus. Mcmapenne wu  kumeHue. AOCOIIOTHAsS U
OTHOCHTEJIbHAS BIIAXXHOCTH BO31ayxa. HacklmeHHbId nap. Y aenpHas TErioTa napooopa3oBaHusI.
3aBUCHUMOCTb TEMIIEPATYphl KUIIEHUS OT JABJICHMS.



Tsépnoe Teno. Kpucrannnueckue u amopgHsbIe Tesia. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne M Kpuctauvzauus. Y IelbHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICUXPOMETD,
KAJIOPUMETpP, TEXHOJOTMHU IOJIYYEHHS COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HAaHOMAaTEpPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMOHCTpaLus KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3MepeHne 0THOCUTENBHOM BIaKHOCTH BO3IyXa.

Paznen 4. DaekTpoauHaMuKa

Tema 1. dnexmpocmamuxa

OnexTpu3anmus Teln. ONeKTpUYecKuil 3apsin. J[Ba BHIa DIEKTPUYECKHX 3apsaoB.
[TpoBOIHMKY, TUTIEKTPUKHU U MTOJYIIPOBOJAHUKU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOro 3apsiia.

B3aumoneiictBue 3apsimoB.  3akoH  Kymona. ToueuHblii  snekTpuyeckuil  3apsia.
OnexTtpuueckoe mnosie. Hanpspk€HHOCTh anekTpuyeckoro nois. [lpuHumn cynepno3uuuu
AIIEKTPUUYECKUX NOJeH. JIMHIM HanpsHKEHHOCTH SJIEKTPUIECKOTO TOJIS.

PabGota cun osnextpocratuueckoro mnousid. Ilorennuan. PasHocTh mOTEHLMANOB.
[TpOBOTHUKY M JUAICKTPUKHU B DJCKTPOCTATHUECKOM ToJie. J{MameKTprudecKkast IpOHUIAeMOCTb.

OnektpoéMkocTb. Konpencarop. DJIeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. DHEPrHs
3apsKEHHOT0 KOHJIEHCATOopa.

TexHU4ecKkne yCTPOHCTBA M NPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOII, AJIEKTPOMETP,
ANIEKTPOCTATUYECKAsl 3alIUTa, 3a3eMJIEHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anapar, CTpyUHBIN IIPUHTED.

Llemoncmpayuu

VY CTpoCTBO M MPUHIUIT AEHCTBUA 3JIEKTPOMETPA.

B3anMmosieiicTBre Ha3eKTPU30BAaHHBIX Tell.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

[TpoBOJHUKH B 3JI€KTPOCTATUYECKOM TOJIE.

DIIeKTpOoCTaTUYECKas 3allHTa.

JIM3AEKTPUKHU B 3JIEKTPOCTATHUECKOM TOJIE.

3aBHCUMOCTh  AJEKTPOEMKOCTH  IIOCKOTO KOHJAEHCATopa OT IUIOIAAHW TUIACTHH,
pacCTOSHUS MEXAY HUIMU U TUJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHACHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS 3JIEKTPUUECKOTO TOKa. VICTOYHMKM TOKa.
Cuna Ttoka. [TocTosSHHEBIN TOK.

Hanpsixenue. 3akon OMa 11 yyacTka HEIu.

DneKTpuuecKoe COTIPOTHBIICHUE. VY nensHoe COINPOTHBIICHUE BElEeCTBa.
[TocnenoBarenbHOE, MapauieibHOE, CMENIAHHOE COEAMHEHNE TPOBOTHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.



DNEeKTpOoABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH Oma mis
MOJTHOM (3aMKHYTOM) AJIeKTprIecKkoit menu. KopoTkoe 3aMbIkaHue.

DneKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpUYecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NPUMECHAs HPOBOJUMOCTb I1OJyIPOBOJAHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEBIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpax M paciulaBax 3JEKTPOJUTOB. ODJIEKTPOIUTHYECKAs
U CCOIMAIUs. DIEKTPOIIU3.

DJIeKTpUUYECKU TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBINA pa3psa. MoiHus.
IIna3zma.

TexHuueckue ycTpoHCTBAa M TNPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpPOHArpeBaTeNIbHbIE IPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpsl, TEPMOMETP CONPOTHUBICHUSA, BaKyyMHBIH AMOJ, TEPMUCTOPBI M (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN JTMOJI, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LMWIMHIAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONEPEYHOI0 CEUEHUs U MaTepHuaa.

CMelmaHHOe COeJMHEHHUE POBOIHUKOB.

[IpsiMoe m3MepeHHue 3IEKTPOABMKYLIEH cHilbl. KOpOTKOe 3aMbIKaHHE TalbBAHMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3EKTPOIUTOB.

HckpoBo# pa3psa v NPOBOAMMOCTh BO3AYXa.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3yueHne cMEIaHHOI0 COEIMHEHHs PE3UCTOPOB.

W3mepeHne ANEKTPOABMIKYIIEH CHUJIBI  MCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

MesxknpeaMeTHble CBI3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCylIecTBISETCS C Y4ETOM
COACPIKATCIIBHBIX MCEKIPEAMCTHBIX CBsI3EH C KypCaMnu MAaTCMaTUuKU, 6I/IOJ'IOFI/II/I, XHUMHU,
l"eOl"pa(i)I/II/I U TCXHOJIOI'NH.

Meofcnpedmemﬁble nonsamus, CBIA3AHHBIC C HU3YYCHHUCM MCTOJOB HAYYHOI'O ITO3HAHUS:
SBJICHHUC, Hay‘lHBIﬁ (I)aKT, THUIIOTE34a, (1)I/I3I/I‘ICCK8.}I BCJIMYMHA, 3aKOH, TEOpu:, Ha6J’IIOI[eHI/Ie,
DKCHEPUMEHT, MOAEIUPOBAHUE, MOJIENIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢yHkuus, mnapabona,
runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUUYECKUE (YHKIIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI'CHC, OCHOBHOC TPUI'OHOMCTPHUYCCKOC TOXKACCTBO, BCKTOPBI W HUX IIPOCKIUU HA OCHU
KOOpAUWHAT, CJIOKCHHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, 0cMOC, TEII000OMEH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEPEIadyH, TEIUIOBOE PAaBHOBECHUE), AIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: AUCKPETHOC CTPOCHHUE BECIIECCTBA, CTPOCHUEC aTOMOB M MOJICKYJI, MOJIb BECIICCTBA,
MOJISIpHAsA Macca, TCIIJIOBBIC CBOIiCcTBA TBépILBIX TCII, )KHI[KOCTCﬁ U Ta30B, S3JICKTPUYCCKUC
CBOMCTBa MCTAJUIOB, DJICKTPOJIUTUYCCKAA JUCCOoOUAalA, raJlbBaHHUKaA.

TI'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapoOMeTp, TEPMOMETP.



Texnonoeus: nmpeoOpa3oBaHue ABMKEHUI C UCTIOIb30BAHUEM MEXAaHM3MOB, YUET TPCHHUS B
TEXHUKE, MOIIUIMHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS MMIIyJbCa B TEXHHKE (pakeTa,
BOJIOMET M JIpyrue), IBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIONWIBHUK, KOHIUIIMOHEP, TEXHOJIOTMH MOJIyYE€HUSI COBPEMEHHBIX MATEPUAIIOB, B TOM YHCIIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHuYecKas  3allluTa,  3a3€MJICHUE
JJIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBaTeibHble MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUS

[TocrosiHHbIE MarHuThl. B3anMMOAENCTBHE NOCTOSIHHBIX MarHuTOB. MarHuTHoe IIOJe€.
Bekrop MaruuTHOM MHAYKIMU. [[pUHIUIT Cynieprio3uIMU MarHUTHBIX o€, JIMHUKM MarHUTHOU
uHayknuu. KaptuHna amHui MarHUTHOW MHYKIUHU TTOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JMHMA MHAYKIMU MarHUTHOTO MO
JUIMHHOTO IPSIMOIO MPOBOJAHHKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OneiT Opcrena. BzanmoaencTBre NnpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuwia JlopeHua, e€ MoAyJip W HampaBieHHe. JIBUKEHUE 3apsyKEHHOM YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue HneKTpoMarHUTHOM uHAYKUMH. [lOTOK BekTOpa MarHUTHOW WHIYKLUU.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe siekTpuueckoe Mmoje. DNEKTPOABMXKYIIAs cuila MHAYKIMU B IPOBOJIHHUKE,
JBUKYLIEMCSI IOCTYIATEIbHO B OJIHOPOJAHOM MarHUTHOM II0JIE.

[IpaBuio Jlenna.

NHayKTUBHOCTS. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOIBUKYILASl CHJIa CAMOMHTYKIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
AIIEKTPOMArHUThl, AJIEKTPOJIBUraTelNb, YCKOPUTEIHU dJIEMEHTAPHBIX YaCTUL, HHAYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKIMYA MarHUTHOTO TOJIA.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD SJIEKTPOABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH U3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHre caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yyeHne MarHuTHOTO TOJIsl KATYIIKH C TOKOM.

Hccnenoanue qeicTBUS OCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.



Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 1eKmpomazHumHbsle Ko1e0anus

Konebartenbnas cucrema. CBoOOogHBIE MexaHWueckue Kojebanusa. [apmonuueckue
konebanus. Ilepmon, wactora, amrumtyna W ¢asa konebanuil. IlpyKUHHBI MasTHUK.
MareMaTuyecKkuii MasTHHK. YpaBHCHHE TapMOHHMYECKHX KojieOaHuil. [IpeBparieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebatenbubiit kKOHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE KOJEOAHUS B HJICATHHOM
KOJIeOATeIbHOM KOHType. AHAJIOTHs MEXIYy MEXaHWYeCKMMHU M 3JIEKTPOMarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH coXpaHEHHs SHEPTrUU B UACATHLHOM KosiebaTelbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYECKUE KoieOaHusl.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUS.

Tpanchopmarop. IlpomsBoacTBo, mepenaya u HOTpeOICHUE SIEKTPUUECKON SHEPTHUU.
OKOJIOTUYECKHE PUCKH IpU IPOU3BOJCTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUS
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IPHUMEHEHUE: JIIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM CUCTeMbI (IPYKHUHHBIN UM MaTeMaTHYeCKUN
MasITHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBaHue cBONCTB BbIHYX/IEHHBIX KOJI€OaHUH.

Habmroenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcmuorpaMmbsl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUS OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHaHC mpu mocienoBaTelbHOM COEIMHEHUHN PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOopa.

Mogenb TUHUY 3IEKTPONIEPEIauH.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

HccnenoBanue 3aBUCUMOCTH MEpHOJia MaIbIX KOJleOaHU| Ipy3a Ha HUTU OT JAJIUHBI HUTU U
Macchl Tpy3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEIOBATEIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60J1HblL

Mexanudeckue BOJIHBI, yclIoBUs pacnpocTpanenus. [leprnon. CkopocTs pacnpocTpaHeHHst
u JuHa BoOJHBL. [lomepeunbie W TpojosibHbIe BOMHBL. WHTepdepenuus u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3IYYEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHtauusi BektopoB E, B, V B amekTpomarHuTHOM BoJjiHEe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)xXeHHe, MpeloMIIeHue, Mosipusanus, audpaknus, wuHtepdeperims. CKOpoCTh
AJIEKTPOMArHUTHBIX BOJIH.

[[Ixana >71€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3MeKTpPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHus. Paanonokamnusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAtOIIel Cpeibl.



TexHnueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJIbHblE MHCTPYMEHTHI,
YIBTPa3BYKOBasl JIMarHOCTHMKAa B TEXHHUKE W MEIULMHE, pajap, PaauONpPUEMHHUK, TEIIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

KoneoG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habumonenne otpaxkeHus U IPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHuny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmioienue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUTUTYJOM M YacTOTOU
KOJICOaHUH.

HccnenoBanue  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH:  OTpPaKEHUE, IPEJIOMIICHUE,
noJsipu3anus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacIpOCTpaHEHUE CBETa B OAHOPOIAHOMN Cperie.
JIyua cBera. ToueuHBIM UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHme H300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI TMpENOMIICHUs CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIf yrosn IMOJHOIO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus csera. CioxxHbIl cocTaB O6enoro ceera. LBer.

Cobuparonue W paccewBaroniye JUH3bL. ToHKas JnuH3a. DOKYyCHOE paccTosHUE U
ONnTHYECKasi Chila TOHKOM JInH3bL. [locTpoeHune n3odpaxeHuili B coOMparommx U pacCenBaOINX
auH3ax. PopMyIia TOHKOM JIMH3bI. Y BEIMUYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepenmus cBera. KorepeHTHble UCTOYHUKU. Y CIIOBUS
HaOJI0IeHNST MAKCHMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX HCTOYHUKOB.

Hudpaxkmus ceera. [udpaxuuonHas pemérka. YcioBue HaOMIOAEHUS TJIABHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpoWCTBa M INpPaKTHUUYECKOE IPUMEHEHHE: OYKHM, Jyna, (oToamnmapar,
MPOEKIMOHHBIA anmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, JAU(PpPaKIMOHHAS
peIETKa, NOIAPOnL.

Hemoncmpauyuu

[IpsiMonuHeiiHOe pacnpocTpaHeHHE, OTPaXEHHWE | MpelloMieHHe cBeTa. Onrudeckue
npuoOOpEI.

[TonHoe BHyTpeHHEE OTpakeHHe. MoJenh CBETOBO/IA.

HccnenoBanue CBONCTB H300pa’keHUH B JIMH3AX.

Mojenu MEKpOCKOIIa, TEJIECKONA.

HabGmonenne naTepdepeHImm cBera.

Hab6monenue nudpakuuu csera.

HaOmonenue nucnepcun cBeta.

[TonydeHue criekTpa ¢ HOMOIIBIO TPU3MBI.

[TonyueHue criekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

HaOmoneHue nossipusanuy cBera.

Vuenuueckuii sxcnepumenm, rabopamopHuie pabomol

H3mepeHune mokasaTens MpeToOMIICHUS CTEKIa.

HccnenoBanue CBONCTB N300pa’keHHUH B IMH3aX.

HaGmonenmne mucnepcuu cBeTa.



Pa3nesn 6. OCHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH
FpaHI/IHBI IMPUMCHUMOCTHU KJIACCUYECKOU MEXAHUKHU. HOCTYJ'IaTBI CHCHH&J’IBHOﬁ TCOpUHN
OTHOCUTCJIBbHOCTH I/IHBapI/IaHTHOCTb MOILYJISI CKOpOCTI/I CBCTa B BaKyyMe, HpI/IHI_II/IH
OTHOCHUTEJIBHOCTH OHWHINTESHHA.
OTHOCI/ITeJIBHOCTb OJIHOBPCMCHHOCTH. 3aMe[[JIeHI/Ie BPCMCHHU U COKpAICHUC NJIMHBI.
:‘)HepFI/IH H UMITYJIBC peHHTHBHCTCKOﬁ YaCTHLBbI.
CBs13bp Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs IOKOSL.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. Dopmyna [lranka cBs3M sHEPruM POTOHA C €ro YaCTOTONH. DHEPTUsS U UMITYJIbC
dortoHa.

OtkpeiTie u wucciaenaoBanue Qorodddexra. Omnbitet A. I. CromeroBa. 3aKOHBI
doroaddekra. Ypasuenune DitHmreitna s pororddexra. «KpacHas rpanuma» gorosdpdexra.

JlaBnerune cBeta. OnbiTel I1. H. JIeOenena.

XUMHUYECKOE ICMCTBUE CBETA.

TexHuuyeckue YCTpOICTBA M MpPaKTHUECKOE MpUMeHeHHe: (oTosnaemMeHT, (OTOAATUHK,
COJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®DotodddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHeHero Gotodddexra.

Cseroauo.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. Ilnaneraphas
mozenb atoMa. Iloctynatel bopa. M3nyuyenue u nornomeHnue GOTOHOB IpU IEpexojae aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Jpyrol. Buasl cnektpoB. CHekTp YpOBHEW H3HEpPruM aroma
BOZIOPOAA.

BousiHoBgIe cBOMcTBa yacTull. Bosubl ne bpoins. KopnyckyispHO-BOJIHOBOM Tyanu3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHUE.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIBIOTEP.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGnroneHue nuHeyaThIX CIEKTPOB U3ITyYEeHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HabGmronenue nuHeRyaToro crexkrpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXKHOCTb  CTPOEHMS  sApa. OTtkpbiTHE
pannoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenno cocraBa paauoakKTUBHOTO U3JIy4EHUS.
CgoiicTBa anbda-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OTtkpeiTue TpoTOHa W HeiTpoHa. Hyknonnas monens siapa IeiizenOepra—lBaHeHko.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydenue. 3aKoH
paZoaKTUBHOIO pacnaja.

DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegexT maccol sapa.

Snepusle peakuuu. JleneHue U CUHTES SEp.



SAnepubiii peaxktop. Tepmosnepubiii cuHte3. IIpobmembl W TMEpCHEKTUBBHI  SACPHON
JHEPreTUKU. DKOJIOTMYECKHE aCIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HaOMIOEHNUS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.

OyHaMeHTaIbHbIE B3auMoecTBUs. EquacTBO hrsnueckoit KapTUHBI MUpA.

TexHHYEeCKHEe yCTpPONCTBA U IPAKTHYECKOE NPUMEHEHHE: I03UMETp, Kamepa BuibcoHa,
SJIepHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLMX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (oTorpadusim).

Pa3zgen 8. JiemMeHTBI ACTPOHOMHUY M ACTPOPU3MKH

Otanbl  pa3BUTHS  acTpoHOMuu. [lpukinagHoe ©W  MHUPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHUH.

Bup 3Bé3aH0r0 HeOa. Co3Be3us, spKue 3BE3/IbI, INIAHETHI, UX BUIUMOE JBUKCHUE.

ConHeynas cucrtema.

Connue. Conneuynass axTuBHOCTb. Mcrtounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKHU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bl
[JIaBHOM TOCTEAOBATEIIbHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» IS 3BE3J TJIABHOM
MOCJIeI0BAaTeIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoOBpeMEHHBbIE MPEACTABICHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne n neuxxenue Connua B ['anaktuke. Turbl
rajakTuk. Pagnoranaktuku u kBazapel. UEpHbBIE ABIPHI B sIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bosbiioro B3peiBa. PennKkTOBOE H3TydECHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJIa30M C HCIOIb30BAaHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPECIICHUSI TTOJI0KEHUS HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro nojaymapus u ipKue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, utaner, Maeunoro ITyTu.

O6o01aronIee MOBTOPEHHUE

Pony ¢u3uku u acTpOHOMHH B JKOHOMHYECKOH, TEXHOJIOTMYECKOW, COIMATBHOM U
THYECKON cdepax [esATeTbHOCTH 4YeJIOBEeKa, pojlb M MecTo (U3MKM M aCTPOHOMHMU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOJb (U3NYECKON Teopun B (OPMUPOBAHUU
npezcTaBiIeHnuit 0 PU3NYECKON KapTHHE MUpPa, MECTO (PU3UUECKOM KapTHUHBI MUpa B OOLLEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHsS B 11 kilacce ocCymecTBIsieTCS C YYETOM
COJIep’KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIECHHE,
SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBbl ypaBHEHHUH, TPUTOHOMETpUYECKHE (DYHKIIMU: CHUHYC,
KOCHHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIE 3JEMEHTApHBIX (DYHKIIHIA,
MPU3HAKU TI0JI00US TPEYTOJIbHUKOB, OTPE/IeNIEHNe TUIOIIA MIIOCKUX (puryp u o0bpéma te.



buonoeusn: »nexrpuyeckue SBICHUS B JKUBOM mHpupoze, KojeOaTenbHbIC IBIKEHUS B
KMBOW TNPUPOJE, ONTUYECKHE SBICHMS B JKUBOM IPUPOJE, ACUCTBHE paJAWAllMA HA JKHUBBIC
OpraHU3MBI.

Xumus: CTpOGHHE aTOMOB W MOJIEKYN, KpHUCTaJUIM4ecKas CTPyKTypa TBEPIBIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJOCA 3€MIIM, 3aJI€KM MAarHUTHBIX pyl, (oTochEMKa 3eMHON
IIOBEPXHOCTH, NPEICKA3aHUE 3EMIICTPSACECHUN.

Texnonozusn: NTUHUM DJIEKTPOIIEpenad, T€HEPATOP IEPEMEHHOI0 TOKA, 3JIEKTPOJBUTATENb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TeJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IPOEKIMOHHBIH anmapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapest.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeqHero oOmiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,

MCTAIIPEAMETHBIX U IMMPEAMETHBIX 06p330BaTeJ'IBHI>IX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMuHOCTHBIE pEe3yJIbTaThl OCBOEHUs yueOHOro mnpeaMera «PHU3UKa» JOJDKHBI OTpa)aThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3ULMEN JMYHOCTH, CHCTEMOM LICHHOCTHBIX OpPHEHTAlMil, IO3UTHBHBIX BHYTPEHHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOIECTBa,
paclIMpeHre KU3HEHHOTO OIBITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

Cq)OpMI/IpOBaHHOCTb Fpa)K,HaHCKOfI IIO3UIINHU 06yqa10meroc51 KaK AKTHBHOI'O u
OTBETCTBEHHOT'O WICHA POCCUHCKOI0 OOIIECTBA;

MNPUHATHC TpaaUuIIUOHHbIX O6H_Ie‘leJ'IOB€LIeCKI/IX TYMAaHHUCTUYCCKUX N ACMOKPATUYCCKUX
IICHHOCTEIA;

TOTOBHOCTb BECTHU COBMCCTHYHO IACATCIIBHOCTL B HHTCPECAX TI'PAKIAAHCKOTO O6I_I_[6CTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHHU3AIINH;

YMCHUC BBaHMOﬂeﬁCTBOBaTB C COIHUAJIbHBIMHU HWHCTUTYTaMU B COOTBETCTBUHU C HUX
(GYHKIUSAMU U Ha3HAUCHUEM;

T'OTOBHOCTb K FYMaHHTapHOﬁ nu BOHOHTépCKOﬁ JCATCIIBHOCTH,

2) MATPHOTHYECCKOI'0 BOCIIMTAHUA

c(hOpMUPOBAHHOCTh POCCUICKOMN TPaKIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXXEHHUSM POCCHMCKHUX
YU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITIMTAHUS:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIOCOOHOCTh OIIEHWBATh CHTYAllMI0 M MPHUHUMATh OCO3HAHHBIE PEIICHUS, OPHEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJa/la B IOCTPOEHUE YCTOMUNBOIO OYAYyLIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYLIETO
¢buznueckoil Hayke;

5) TPpy10BOT0 BOCTIMTAHUSI:

UHTEpeC K pa3IUYHbIM cdepaM NpodecCHOHANbHON JesATeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM ¥ TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccun 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHMUIO B 00JacTH (PU3MKH Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOAJIBLHOTO XapakTepa
HKOJIOTHUECKUX MPOOIIeM;

IJIJAHUPOBAHUE W OCYIIECTBICHUE JIEWCTBUI B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHUS
1esiell yCTOHYMBOTO pa3BUTHS YEIOBEUECTBA;



paclIMpeHHe OMbITa JEATEIbHOCTH 3KOJIOTMUYECKOW HAmpaBJICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 0 (PHu3HMKe;

7) IHMEHHOCTU HAYYHOT'O MO3HAHUA

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (PU3UYECKON HAYKH;

OCO3HaHUE IICHHOCTH HAayYHOH JEeATeJIbHOCTH, TOTOBHOCTh B TpOLIECCE M3YUCHHS (PU3UKH
OCYILECTBIISATh MMPOCKTHYIO U UCCIIEI0BATEIBCKYIO eI TEIBbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eificCTBUS

Bba3oBnle Jjornyeckue a1eiicTBUA:

CaMOCTOSTENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCCCTOPOHHEC,

OIPEACIIATh LHECINU ACATCIbHOCTH, 3a1aBaTh IIApaMCTPbl U KPUTCPUU UX JOCTHUKCHUA,

BBISIBJIIATH SaKOHOMepHOCTI/I nu HpOTHBOpGLII/IH B paCCManI/IBaeMI)IX (bPISI/I‘IeCKI/IX SIBJICHUAX

p8.3pa6aTI>IBaTI> IUIaH pCHICHUS HpO6J’IeMBI C y‘IéTOM aHalIn3a UMCIOIIUXCA MATCPHAJIbHBIX
U1 HEMATEPHUAIIbHBIX PECYPCOB;

BHOCUTb KOPPCKTHBBI B ACATCIBHOCTb, OLCHHUBATH COOTBCTCTBHUC PC3YJIBTATOB LCIIAM,
OILICHHUBATH pI/ICKI/I HOCHGILCTBI/Iﬁ JACATCIIBHOCTH,

KOOPAWHHUPOBATL UM BbIIIOJHATH pa60Ty B YCJIOBUAX PCAJIBHOI'0, BUPTYAJIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPCATUBHOC MBIIIJICHUC IIPU PCIICHUHN JKU3HCHHBIX npo6neM.

Bba3oBrie HCCJIICA0OBATCIBCKHUC HeﬁCTBHﬂ:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSTHSIMH W METOAamMu (pu3udecKoi
HAYKU;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIICIOBATEIILCKON M MPOCKTHOW AESITEIHLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa4
(U3HYECKOTO COACPKAHUS, MPUMEHEHHUIO Pa3INIHBIX METO/I0B TTO3HAHMS;

BJIQJIETh BHUJAMHU JEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIIPETAIlNH,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallUsSX, B TOM YHCIE MPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TIPUIMHHO-CIICJICTBCHHBIC CBSI3M W aKTyaJIM3WPOBATh 3ajady, BBIJABUTATh
TUNOTe3y €€ pelleHHs, HaXOAUTh AapryMEHTHhl ISl JIOKa3aTelbCTBAa CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHUS,

aHAIM3UPOBATh TOJIYYEHHBbIE B XOJE€ peUIeHHS 3a7aud pPe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIC 33Jaud B OOpa30BATEIbHON NEATEIHHOCTH, B
TOM YHUCJIC TIPU U3YyICHUH (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh IMEPEHOCUTH 3HAHUS 110 (PU3HMKE B IPAKTHUECKYIO 00J1aCTh KU3HEICATSILHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HJICH, TIpeJIaraTh OPUTHHAIBHBIC TOIXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a4UH, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIQJICTh HABBIKAMH TIOJY4YeHHUS WH(OOPMAIMHA (PU3NISCKOTO COJICP)KAHUS M3 MCTOUYHHUKOB
pa3HbIX THWIIOB, CaMOCTOSITEIHHO OCYIIECTBISTh TMOWCK, aHAIMW3, CHUCTEeMATHU3AlHI0 U
WHTEPIIPETANNIO HHPOPMAIIHK Pa3IMIHBIX BUIOB U (hOPM IIPEICTABICHHUS,

OIICHUBATh JOCTOBEPHOCTH MH(OpMAIIHH;



UCIOJIb30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B
pElIeHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3a/ad C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHOM O€301aCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACP)KAHUS B pPa3NIUYHBIX (opMmarax ¢ y4ETom
Ha3HayeHus: UWHGOpPMAlMM M UEJIEeBOM ayAUTOpPHM, BBIOUpas ONTUMaJIbHYIO GopMy
IIPEJICTaBICHUS U BU3YyaJIU3aLUH.

KoMMyHUKATHBHBIE YHUBEPCAJIbHBIE yUeOHbIe 1eHCTBUS:

OCYILECTBIIATh OOILEHHE HA YpOKaxX (PU3UKH U BO BHE-YPOUHOU JESTEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKM KOH(MIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTEHI;

pa3sBEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPEACTB;

IIOHUMAaTh U MCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHON ¥ MHIUBUAYaJIbHON pabOThI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX ICHCTBUH € y4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS IO €€ JOCTMXKEHMIO: COCTaBIATh IUIAH JEHUCTBHUM, pacHpelesaTh PO C Y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJA U KAKJIOT0 YYaCTHHKA KOMaH/bl B OOLIUI pe3ysnbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJylaraTb HOBBIE IIPOEKTHI, OLICHMBATh HAECHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPATETMYECKOE IIOBEJEHUE B PA3IMYHBIX CHUTyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

CaMOCTOSITENIbHO OCYILECTBISATh IMO3HABATENIBbHYIO JESATENHOCTh B 0OnacTu (pU3MKK U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSTENIBHO COCTABJIAITh IUIAH PEIICHMs] PacYETHBIX M Ka4eCTBEHHBIX 3a]ad, IJIaH
BBIMTOJIHEHUS] TMPAKTUYECKOM paboThl ¢ y4YETOM MMEIOUIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHNH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha CeOs OTBETCTBEHHOCTH 3a
pelLIeHuE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMHMPOBAHUIO U MPOSABICHHUIO JPYAULUU B 00JacTu (U3UKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOJIb, 3MOHHOH3JILHLIﬁ HHTCJJICKT:
JlaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCuu KaK OCO3HAHUSI COBEPIAEMbIX JEUCTBUN
Y MBICIIUTEIILHBIX IIPOLIECCOB, UX PE3YJITATOB U OCHOBAHUMN;
MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJISl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;
YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEILICHHUS 110 UX CHUKECHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIBTATOB JIEATEIBHOCTH;
NpUHUMATD ce0sl, TOHMMasl CBOM HEIOCTATKU M IOCTOUHCTBA,
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH;



NPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH.

B mporiecce H0CTHKEHHS TMYHOCTHBIX PE3YJILTATOB OCBOCHHS IPOTPAaMMBI 10 (prU3HKe JJIst
YPOBHSI CpeAHEro OOIIero oO0pa3oBaHUs y OOYUAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJJIEKT, MPEaoIaralonmi copMHUpOBaHHOCTb:

CaMOCO3HaHUsl, BKIFOYAIOIIET0 CIIOCOOHOCTh MIOHUMATh CBOE AMOIIMOHAIBHOE COCTOSHHE,
BUJICTh HAIPABIICHUS PAa3BUTHS COOCTBEHHOM IMOIIMOHAIBLHOU Chepbl, ObITh YBEPEHHBIM B ceOe;

caMoperyJIUpOBaHMs, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTh aJalNTHPOBAThCA K SMOIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, GBITB OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMK, BKIIOYAIOIICH CTPEMIICHHE K JIOCTHIKCHHIO IEIU U YCIEXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC I[eﬁCTBOBaTB HUCX0Os N3 CBOUX BO3MO)KHOCTCI>1;

SMIIATHH, BKIIIOYAIONIEH CIHOCOOHOCTh MOHMMATh SMOILMOHAIBLHOE COCTOSHHE JPYTHX,
YUYUTBIBATH €TI0 ITPHU OCYHICCTBJICHUN O6H_ICHI/ISI, CHOCO6HOCTB K COYYBCTBHIO U COIICPCIKNBAHUTIO,

COIIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBHICTPAWBATh OTHOIICHHUS C JAPYTUMH
JFOAbMU, 3a00TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHU:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTOo (U3MKU B (OPMUPOBAHUU COBPEMEHHOMH
Hay4YHOU KAapTUHBI MHMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IIPAKTUYECKOH
JESATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHULBI TPUMEHEHUS HW3YYEHHBIX (PU3MUECKUX MOJENeH: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TENO, WACANBHBIM ra3, MoJeNu
CTPOEHMS Ta30B, )KMJKOCTEH M TBEPABIX TE€JN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] HpU pELIeHUU
bu3nyeckux 3anay;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (IIPOLIECCh) M OOBSCHATH WX HA OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE M PpAaBHOYCKOPEHHOE NpPSIMOJIMHENHOE IBUKEHHE, CBOOOAHOE MaJeHHE Te,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMojaelcTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tesl NMpHU HarpeBaHUU
(oxJaKJJeHUH1 ), TEIJIOBOE paBHOBECHE, UCIIApEHHE, KOHJICHCAIUs, TUIaBJICHHEe, KPUCTAIUIM3allus,
KWUIIEHUE, BJIAKHOCTh BO3JlyXa, MOBBIINICHNWE JAaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMs ra3a B HM30IpPOLECCAX, JJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIKCBHIBATh MEXAHUYECKOE JIBUKEHUE, HCIOJIb3Ys (PU3NYECKUE BEIWYHMHBI: KOOPJIUHATA,
yTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMITYJIbC Teja, KHHETHYecKas
SHEprus, NOTEHIMalIbHAs HSHEpPrus, MexaHudeckas padoTa, MeXaHHYeCKass MOUIHOCTb;, MpHU
ONMCAHWU TMPABUIBHO TPAKTOBaTh (PU3MUECKUM CMBICA HCHOJB3YEMBIX BEJIUYMH, MX
0003HAUEHMsI U €JMHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMU BEJIUYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢uznyeckue BEJIMYMHBI: JaBlIEHUWE Ta3a, TemIepaTypa, CpedHssi KUHETHYecKas JHeprus
XAO0TUYECKOT0 JIBUJKEHHUS MOJEKYJ, CPEJHEKBaApaTHU4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprus, pabora rasza, Kod(p(UIMEHT IOJIE3HOTO JEHCTBUS TEIMJIOBOTO
JIBUTATENIS; IPU ONMHUCAHUM MTPABUIBHO TPAKTOBATh (DU3MYECKUI CMBICI MCIIOJIb3YEMbIX BEJTHMYHNH,
uX O0O0O3HAYEHWS M EAUHMIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOLIUE JAaHHYIO (QU3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONKCHIBATh U3yUYEHHbIE 3JIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporecchl), UCTONb3Ys (PU3NUYECKUE BETUYMHBL AJIEKTPHUUECKUI 3apsij, 3JIEKTpUYecKoe IMole,



HAnpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIMAIOB; IPU ONUCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUIM CMBICT MCIOJIB3YEMbIX BEIMYUH, UX OOO3HAUeHUs M EAUHULBL
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIONINE JAHHYIO (DU3MUECKYIO BETMYUHY C JPYTUMHU BEIIMYMHAMU;

aHAJIU3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBIEHUS, UCHOJB3Ys (DU3MUECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BceMUpHOro tarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUS
MEXAHUYECKOM DHEPIuM, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHIUI CYIIEPIIO3ULUN CHUJI, IIPUHIUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEUICCTBA, IAa30BbIE 3aKOHBI, CBA3b CPEIHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJ C aOCOJIIOTHOM TeMIlepaTypoi, MEpPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
JIEKTPUUECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pa3inuyaTh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHULIBI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyaTh yCIoBUS MX O€30MaCHOTO MCIIOJIb30BaHMS B TOBCEIHEBHOM KU3HM,

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIEAOBAaHHIO (DU3MUYECKUX SBJIEHUH U IPOLIECCOB C
UCTIOJIB30BAHUEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH, TpuU 3TOM  (HOPMYIHPOBATH
npobiemy/3agadyy M TUNOTe3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOKI;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpaTh ONTUMAIbHBII CIOCO0 H3MEPEHUS M MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
NOTPEIIHOCTEN U3MEPEHMUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIYy (QU3NYECKUMHU BEIMUYMHAMU C HCIIOJIb30BAHUEM
OpSAMBIX H3MEPEHUH, IMpH S3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DPUKCHpPOBaTh pE3yJbTaThl
MOJTyYEHHOH 3aBUCHUMOCTH (PM3MYECKHX BEJIWYHMH B BHJE TaOIHIl U TpaduKOB, JIEIaTh BHIBOIBI
II0 pe3yJIbTaTaM UCCIIEI0BaHNUS;

coOnronarh mnpaBuia O€30IaCHOrO TpyAa INPU NIPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOT0 3KCIEPUMEHTa, Y4eOHO-UCCIEeI0BATEIbCKOM U  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U JAOOPaTOPHOro 000py10BaHUS;

pewiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCHOJb3Ys
¢bu3nyeckue 3aKOHbI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4M BbIOUpATh (PU3NUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UId €€ pelIeHHUs,
IPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyY€HHOTO 3HAaUeHUs (PU3NUECKON BEIUUYNHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEYHMBYIO LEMNOUYKY
paccyXJIeHH ¢ OMOpo Ha U3YUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBJICHNUS,

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ady COBPEMEHHblE HH(OpPMAIMOHHbIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHMS, WHTEPIPETALUU U MPEACTaBICHUs] yd4eOHOU U
HAYYHO-TIOMYJISIpHOH HMH(OpMaIMM, MOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIy4aeMyto HH(OpMaIINIO;

INPUBOAUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUl;

UCMOJIb30BaTh TEOPETHUYECKUE 3HAHUSA MO (HU3UKE B TOBCEIHEBHOW JKU3HU IS
oOecnieueHns 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIIS
COXpPaHEHHMs 3/I0POBbsI U COOIIOICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarollei cpene;

paboTaTh B IpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIbHBIX pOJIEH, TUIaHUPOBATh paboTy
TPYNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJIapPTHBIX CUTYalMsIX, a/JIeKBATHO OIIEHMBATh BKJIAJl KaXJOr0 U3 yYaCTHHUKOB I'PYIIBI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpPUMEpPAX poJjib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayyHOW KapTUHBI MHUpa, B Pa3BUTUH COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKON
JEeSTENIbHOCTH JIFOJIEH, IETOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUPA;



VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJAENCH: TOYCUHBIN
JNEKTPUYECKUN 3apsif, Jyd CBeTa, TOYEYHBIM MCTOUYHUK CBETa, SJEpHAs MOJENb aToMma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SI7Jpa MIPH PEIIeHUH GU3HUYECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUecKkue sBIEHUS (MpolecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKH M KBAaHTOBOH (DM3HMKH: AJIEKTpUYECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJCHCTBHE MArHUTOB, 3JEKTPOMAarHUTHas
WHAYKIHS, JCWCTBHE MArHUTHOTO TIOJII HAa MPOBOAHMK C TOKOM U JBWXKYIIUICS 3aps,
3JIEKTPOMArHUTHBIE KOJICOAHUs M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, WHTepdepeHnus, audpakiuus U TMONSIpU3alUs CBETa, IUCICPCUST CBETa,
dotoanexkrpuuecknii 3¢pdext (pororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAsI U HICKYCCTBEHHAS PAIMOAKTUBHOCTD;

ONKCHIBATh M3y4YCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPHUUECKHE, MarHUTHBIC, ONTHUYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTE PA3NIUYHBIX CPEI) U JJICKTPOMArHUTHBIC SBIICHUS (IIPOLIECCHI),
UCHIONB3YS (U3NYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHiIa TOKa, SJIEKTPHUUECKOe
HANPSDKEHUE, SJIEKTPUIECKOE COMTPOTUBIICHUE, PA3HOCTH MOTEHIINAIIOB, SJICKTPOIBIKYIIAS CUIIA,
paboTa Toka, MHAYKLUHS MarHUTHOro Mojs, cuia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTb
KATYIIKKM, YHEPTUsSl JJIEKTPUYECKOTO0 W MArHUTHOTO IOJICH, TIEPUOJ W YacToTa KoyieOaHud B
KoJIe0aTeIbHOM KOHTYpE, 3apsij U Ccujia TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pACCTOSHHWE W ONTHYECKAas CHJa JIMH3bI, NP ONMUCAHUM IPABWILHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNB3yeMbIX BEIUYHH, HUX OOO3HAUYEHUS U EIUHUIIB,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINEC JAHHYIO (DU3UYECKYIO BEJIMYMUHY C IPYTHMH BETUYHHAMU;

OMKCHIBATh M3yYCHHBbIC KBAHTOBBIC SIBJICHUS M MPOLECCHl, HCIONB3Yysd (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
UMIyasc (OTOHA, MEpPUOJ] TOJypacmaja, SHEPrus CBSI3U AaTOMHBIX SJ€p, MPU ONHUCAHUU
MPAaBWJIBHO TPAKTOBATh (DU3MUYSCKUN CMBICI WCIOIB3YEMbIX BEIUYHH, WX OOO3HAUCHUS U
€MHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIONINE JAaHHYIO (DU3HUECKYIO BEIMYUHY C IPYTHUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMYHHEI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUSA, UCHOIB3Ys (PU3NYECKUE 3aKOHBI U
OPUHIMIEI: 3akoH OMa, 3aKOHBI TOCIEAOBATEIBHOIO M IMAPALICIBHOTO COCIUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JJIEKTPOMAarHUTHOM HMHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHHUST CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI TPETOMIICHUS
cBeTa, ypaBHeHHEe OWHImTeHHa 11 ¢GoTodh(deKTa, 3aKOH COXPAHEHUS DOHEPruu, 3aKOH
COXPAaHCHHSI HMITYJIbCA, 3aKOH COXPaHCHHs DSJICKTPHUSCKOTO 3apsiia, 3aKOH COXPaHCHUS
MacCcOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH pPaJMOaKTUBHOTO pacmajia, MpU ATOM pa3iuyaTh
CIIOBECHYIO (DOPMYJITMPOBKY 3aKOHA, €r0 MAaTeMaTHYCCKOE BBIPAKCHHE W YCIOBUS (TPAHUIIBI,
00JacTv) IPUMEHUMOCTH;

OTIPE/ICIIATh HAIPaBJICHUE BEKTOPA WHIIYKIIUM MArHUTHOTO TIOJIS TMPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH U OIHUCHIBATh N300pakeHNE, CO3/1aBaEMO€E TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITIOJHATh JKCIEPUMEHTHI MO HUCCIIEJOBAaHUIO (PU3NYECKUX SBIEHUN M TPOLIECCOB C
UCTIOJIb30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: mpu 3TOM  (HopMynHpoBaTh
npobiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPETIOKESHHOTO 000PYA0BAHHUS, TPOBOJAMTD OMBIT M OPMYITUPOBATEH BHIBO/IBI;

OCYIIECTBIISATh TPSMBIE U KOCBEHHBIC H3MEpEeHHs] (DU3MYECKHX BEIWYUH, TPH ITOM
BBIOMpaTh ONTUMAIBHBIH CIIOCO0 W3MEPEHUS WM HCIIOJBb30BaTh W3BECTHBIE METOIBI OIICHKH
MOIPEIIHOCTEN U3MEPEHUN;

HCCIICIOBATh 3aBUCUMOCTH (DH3MYECKHUX BEJIMYMH C UCTIOIB30BAHUEM TIPSIMBIX H3MEPECHU:
IpU ITOM KOHCTPYHUPOBATH YCTAHOBKY, (DMKCHPOBATH PE3YyJbTAThl MOJYYCHHON 3aBUCHUMOCTH
(GU3HYECKUX BEIIMYMH B BHJE TaOMUI] W TpaduKoB, JeiaTh BBIBOJBI IO pe3yJbTaTaMm
UCCIICJIOBAHMUS,



coOmoaTh MpaBuia 0O€30MacHOr0 TpyJda MPH TMPOBEACHUM HCCIENIOBAaHMA B paMKax
y4eOHOTO SKCHEPHUMEHTa, Yy4eOHO-MCCIEeOBATEIbCKOH W  MPOCKTHOW JIESATEIBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacyéTHBIC 3aJadyd C SBHO 3aJaHHOM (U3UYECKONW MOJENBIO, HCHOJIb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 33a4l BIOMPATh (PU3HUECKYIO
MOZIeTIb, BBIACHATH (DU3MYECKHE BEIWYMHBI U (QOPMYJbI, HEOOXOIUMBIE Ui €€ pelIeHus,
MMpOBOAUTH paC‘-IéTBI " OICHUBATDH PCAJIbHOCTD IMMOJTYYCHHOI'O 3HAYCHUA q)HSH‘-IGCKOﬁ BCINYHHBI,

penraTth KayeCTBEHHBIC 3a/1aud: BBICTPAWBATh JIOTMUYECKH HETPOTHBOPEYUBYIO IIETIOUKY
paccyXIeHHU C ONOPON Ha N3YUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PM3UUECKUE SIBIICHHS,

UCIIONIb30BAaTh MPU  PEUIEHWH Yy4eOHBIX 3aJad COBpPEMEHHble HH(OpMalMOHHBIC
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAMM U IPEICTaBICHHUS y4eOHOU U
HAYYHO-TIONYJISIPHOM HWH(OpManuy, MOITYYCHHOM W3 pPa3lMYHBIX HCTOYHHKOB, KPHTHYECKH
aHAJIM3UPOBATH NOTY4aEMyI0 HHPOPMAIIHIO;

OOBACHATH NPUHIMIIBI ICHCTBUS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
YCIIOBHA UX 0€30MaCHOT0 MCIIOJIb30BAHMS B TIOBCEJHEBHOM JKU3HU;

NPUBOJHUTE MPHUMEPHI BKJIAJa POCCUICKHX W 3apyOeXKHBIX YUEHBIX-(DU3UKOB B pa3sBUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOMIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUYECKHE 3HAHUS MO (U3MKE B IOBCEAHEBHOW JKU3HHM IS
oOecrnieueHus 6€30MacCHOCTH MpU 0OpallleHUH ¢ IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpaHEHUsI 3J0POBBS U COOIIOICHHUS HOPM DKOJIOTHYECKOTO TTOBEJICHNS B OKPY’KaIOIIEH cpeae;

paboTath B TpyIIe C BHITOIHEHUEM PAa3IUYHBIX COIUATBHBIX POJIEH, MITAHUPOBATH paboTy
TPYNIbl, palMOHANBHO PACHPEACNIATh OOSM3aHHOCTH M IUIAHUPOBATh JICSTENBHOCTh B
HCCTAaHAAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATH BKJIAJ KaXAOTI'O0 M3 YYAaCTHHUKOB I'DYIIIBI B
pelIeHne paccMaTpUBAEMOil TPOOIEMBI.



TEMATHYECKOE IVTAHUPOBAHHUE 10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne i/ HpOrpAMMES Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘lCCKI/le 06pazoBaTebHbIE
padoThI padoThI pecypei
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUA
1.1 ®dusrKa ¥ METOJIbI HAYYHOTO TTO3HAHUS 2 Bubmorexa HOK
' https://m.edsoo0.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemarika S https://m.edsoo0.ru/7f41bf72
bu6mmoreka [IOK
2:2 Hunaumia ! https://m.edsoo0.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bF72
Hroro no paszneny 18
Paszpen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OcrOBEI TEpMOUHAMHKH 10 . https://m.edso0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BELLIECTBA. 5 bubnnoreka [JOK
' ®dazoBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Pa3nen 4. JIEKTPOANHAMUKA
bu6mmoreka [JOK
41 OneKTpocTaTHKa 10 1 https://m.edsoo.ru/7f41bf72
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[TocTosiHHBIN 35IeKTpUYECKHil TOK. ToKH B
pa3JIMYHBIX cpeaax

4.2

Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

12

22

68

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne n/m Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30OBATEIBHBIE
padoThI padoThI pecypesl
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. JIeKTpoMarHuTHast 11 1 3 bubnunoreka [JOK
' WHYKIIUS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4yecKue U AIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onruka 10 3 https://m.edso0.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIMaIBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bu6mmorexa [IOK
4.1 JIEMEHTHI KBAHTOBOU OIITUKH 6 https://m.eds0o.ru/7f41c97c
bubmuorexa [JOK
4.2 Crpocnue aroma 4 https://m.edsoo.ru/7f41c97c
43 AToMHOE IO 5 bu6nmoreka [JOK

https://m.edsoo.ru/7f41c97c
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Uroro no pazgeny

15

Paznea S. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 Et?gsj?ll;ﬁ?:cliigrou/gf 41c97c
Wroro no pazueny 7
Pasnen 6. OBOBHIAIOIIEE IIOBTOPEHHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E:fgf;%fiaogr?ﬁf 41c97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
T
/i eMa ypoka Beero KOﬁHTpO.]IbeIe H[:jaKTuqecmde WiyueHusi  0GDPA3OBATENbHBIC
padoThI padoTsI pecypesI
®dusuka — HayKa O PUPOJE.

1 Hayunrsie MeTg;LI HO?I,)HapHIi{ 1 bubanorexa LIOK

Y1 https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIET0 MUpPA
Posb 1 MecTo ¢uzuku B
(GhOpMHUPOBaHUH COBPEMEHHOMN bubnuorexa [JOK

2 . 1 .

Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOHN JESITeTbHOCTH JII0IeH
MexaHuueckoe IBUKEHHE.

3 OTHOCHTEIBHOCTh MEXaHHYECKOTO 1 bubmuorexa [JOK
nBwxeHusd. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpPEHHUE

4 PaBHOMEpHOE npsAMoNHEWHOE 1 bubnuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOIMHEWHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c372¢

6 CBobOoniHOe majeHue. Y cKopeHue 1 bubnuoteka [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe 1BUXEHHUE.

7 I[EI/DKeHI/Ie Mmare fIaHLHOﬁ TOYKH TI0 1 bubmorexa LOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
HpI/IHI_[I/IH OTHOCHTEIBbHOCTH I ammiies. BI/I6J'II/IOTCK3 HOK

8 WHeprpanbHble CHCTEMBI OTCYETA. 1

I " https://m.edsoo.ru/ff0c3be8
epBbIil 3ak0H HproTOHA
Macca tena. Cuina. [Ipuniun

9 PHIA bubmuorexa [JOK

CYTIEpIIO3UIINH CHJI. BTOpOIi 3aKkoH 1

Hrerotona s MaTepI/IaJ'IBHOI/IV TOYKH

https://m.edsoo.ru/ffOc3be8
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Tpetuii 3akon HeroToHA 114

bubmuorexa [JOK

10 MaTepUAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMUPHOTO TsroreHus. Cua

11 TSDKECTH. HGII))BaH KOCMHYECKast buGmorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnnoreka [HOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadgdunment Tpenus.

13 Cuna ZgnpOTHBneI({bnqs)l Hupn IIBI/IE(GHI/II/I bubmorexa LIOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUAKOCTU WJIH ra3e
[ToctymarenbHOE U BpallaTeabHOE

14 JBHKCHHE a0COTIOTHO TBEPIOTO TEa. bu6mmoreka [IOK
MowmeHT cunbl. [1ne4o cumnbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPAOTO Tena
HNmnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBI MAaTEPHAIIBHBIX TOYEK. bubnuoreka [IOK
Hmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITyJibca. PeakTuBHOE TBUKEHUE
PaboTa 1 MOIIHOCTH CHJIBI.

16 Kunernueckas 3Heprusi MaTepuaabHOU bubnnorexka [JOK
Touku. Teopema 00 U3BMEHEHUHU https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH
[loTeHumanbHas SHEPTHUsl.

[TorennmanbHas Y3HEPTUS 0
17 I[e(l)opll\ldl/IpOBaHHOﬁ l'I[)p}I)KI/}IIIl-_IIII;)Iyr bubmiorexa HOK
https://m.edsoo.ru/ff0c461a
[TorennnansHas sHEpTUs T€NIa BOIU3U
MOBEPXHOCTU 3EMIIH
[ToTeHunanbHble 1 HENOTEHIIMAIbHbBIE
cuibl. CBs3b pabOTHI
18 HENOTSHIUAJIBHBIX CHJI C U3MEHESHHUEM bu6mmorexa [IOK

MEeXaHUYECKOW IHEPTUU CUCTEMBI TEJI.
3aKOH COXpaHEHUSI MEXaHUYECKOU
SHEPrUuu

https://m.edsoo.ru/ff0c478c
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19

JlaGopaTopHnas pabota
«HccnenoBanue CBs3H pabOThI CUITHI C
U3MEHEHHEM MEXaHHYECKOW YHEPTUU
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3MHOBOTO KI'yTa

20

KonTponbhas pabota no teme
«Kunemaruka. J[unamuka. 3aKoHbI
COXPAHEHHUS B MEXAHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
neuxenue. Auddysus

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

22

23

XapakTep JBUKECHUS U
B3aMMOJCHCTBHUS YaCTHUII BEIICCTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
U TBEPIBIX TEN

Macca monekyn. KonuuectBo
BeniectBa. [locrosinnas ABoraapo

24

25

Tennosoe paBHOBecue. TeMmmepaTrypa
u e€ usMmepenue. lllkana remneparyp
Ienscus

Wneanpusiii raz3 B MKT. OcHoBHoe
ypaBHeHne MKT

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHEel KHHETHYECKOM SHEPTUr
JBUKEHUSI MOJIEKYI. Y paBHEHHE
MenaeneeBa-Knanelipona

3akon JlanbToHa. ['a30BbIe 3aKOHBI

JlaGoparopHnas pabora «Mccnenosanue
3aBUCHMOCTH MEXIy MapaMmeTpaMu
COCTOSIHHSI pa3pe’KEHHOTO Ta3a

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc511e

29

W3ompoueccel B nacalbHOM ra3e U ux
rpaduyeckoe npeacTaBieHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e
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BuytpenHss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
cnoco0bI e€ n3Menenusa. Koianyectso

bubmuorexa [JOK

30 TEIUIOTHI U paboTta. BuyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTrusl 0OTHOATOMHOTO UCAIIBHOTO
rasa
31 Bunbl Teronepenaun Bubmorexa HOK
https://m.edsoo0.ru/ff0c5c36
VnenbHas TEMIOEMKOCTh BEILIECTBA.
32 KICL)JII/IHGCTBO TEIUIOTHI MIPH n bubmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenaye. AauabaTHBIN mpoiecc
[lepBblil 3aKOH TEPMOJAMHAMUKHU U €TI0 bubnuorexa [JOK
33 .
IIPUMEHEHHE K U30MpolLeccam https://m.edsoo.ru/ffOc5efc
Heo6
w | e meein Busmorsa 101
pHpoC. p https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKH
35 ITpunnun nevicrBus u KII/ TermoBoi bubmuorexa [JOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 uxkn Kapuo u ero KIIJ{
37 DKoJ0oru4ecKue npooIeMbl
TEIJIO3HEPTEeTUKU
18 O6o6maromuit ypok «MomnekynsipHas bubnuoteka [JOK
¢duzuka. OCHOBBI TEPMOAMHAMUKI) https://m.edso0.ru/ff0c6938
K 0
39 «li)/lli)TnI:I)(mJ,IIan’;{Ei (1())1:21/11(; TSI\EZOBLI bubmiorexa HOK
yIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3oBaHue U KOHIEHCALINS. bubmuoreka [IOK
Hcnapenue u kunenue https://m.edsoo0.ru/ff0c63b6
AOCONIOTHAS U OTHOCHUTEIbHAS
a1 BIIQYKHOCTH BO3yxa. HacklmeHHbIN bu6mmoreka [JOK

nap

https://m.edsoo.ru/ff0c64d8
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Teépnoe teno. Kpucraumueckue u
amop(HbIe Tera. AHU30TPOIHUS

bu6mmoreka [IOK

- CBOMCTB KpucTauioB. Kujakue https://m.edsoo.ru/ff0c65f0
Kpuctauibl. COBpeMEHHbIE MaTepUaIIbI
IInaBiaenue u xpucTaLIA3aLU.
43 V nensHas TCHJ‘II())Ta l'IJ'IaBJ'IeII-IlI/IH Bubmorexa HOK
) https://m.edsoo.ru/ff0c6708
Cyb6numarus
bubmuorexa [JOK
44 YpaBHeHue TerIoBoro 6agaHca https://m.edsoo.ru/f0c6820
DIIeKTpHU3anus Tel. DIEeKTPUUECKUN
45 3apsia pI[BaL]lBI/II[a 3neKTqu1;CKHx bubmnorexa LIOK
’ https://m.edsoo.ru/ffOc6bcc
3apsioB
[TpoBOAHUKH, TUDIIEKTPUKU U
46 H(I))JIYHSOBOI[I;I/?KI/I 3aK(I))H COXpaHEHHS bubmorexa LIOK
’ https://m.edsoo.ru/ffOc6bcc
AJICKTPUIECCKOTO 3apsijia
B 7 .
47| Konons Toommt omcpresos BuGmiorexa [IOK
Y p https://m.edsoo.ru/ffOc6ced
3apsiz
Hanpssk€HHOCTB 27IEKTPUYECKOTO
48 nosist. [IpuHIMn cynepno3unuu bubnnorexka [JOK
JNEKTPUUECKUX MoJer. JInHun https://m.edsoo.ru/ff0c6df2
HAPSKEHHOCTH
Pabora cuit 21eKTpOoCTaTHYECKOTO
49 OJIST HOTGHHI/IaJIpPaSHOCTI) Bubmiorexa IJOK
) ) https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
50 | aremmoorsmimcson nome, BuGorexa LIOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
N bubnmoreka [JOK
51 IIeKTPOSMKOCTS. Komnnencarop https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIIIOCKOTO Bu6moreka LIOK
52 KOHJIEHCATOpa. DHEePrusl 3apsyKEHHOT O

KOHJICHCATopa

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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JlaGopaTtopHnas pabora "HM3mepenue
ANIEKTPOEMKOCTH KOHAEHcaropa'

[IpuHUMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJIBLHOTO
amnrmapara, CTpyHHOTro MpUHTEepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3azemyIeHHE SIEKTPONPUOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conpotupnenue. 3akon Oma ajist
ydacTka 1enu

[locnenoBarenbHOE, MapaylIeIbHOE,
CMEIIaHHOE COEIMHEHUE MPOBOJHUKOB.
JlaboparopHas padora «M3ydeHne
CMEIIaHHOTO0 COEAMHEHUS PE3UCTOPOB

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3axoH OMa /17151 IOJHOM (3aMKHYTOI)
anekTpuueckoi nenu. Kopotkoe
3ambIkanue. Jlaboparopnas padora
«3mepenne D/IC nucrounuka Toka u
€ro BHYTPEHHET0 COIPOTUBIICHHUS
DNeKTpOHHAas IPOBOAUMOCTD TBEPABIX
METaJIJIOB. 3aBUCUMOCTh
COIIPOTHBIICHHUS METAJUIOB OT
temneparypsl. CBepXIpOBOAMMOCTD
DIEKTPUYECKUI TOK B BaKyyMe.
CBoiicTBa 3JEKTPOHHBIX MMYYKOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TomynpoBogHUKH, UX COOCTBEHHAS U
IpUMecHas MpoBoAUMOCTh. CBoMCTBa
p—~n-niepexona. I1osrynpoBoTHUKOBEIE
npubopbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DJIEKTPUYECKUN TOK B paCTBOpax v

62 pacriaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DJIEKTPOJIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DneKTpoaun3
DNEeKTpUYECKUH TOK B ra3ax.

63 CaMocCTosTENbHbIN U 1 bubmuoreka [JOK
HECAMOCTOSTENbHBINA pa3psax. MosHus. https://m.edsoo.ru/ff0c84ae
[1nazma
DneKkTpruuecKue mpruodopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npumeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH

65 O06o0marmuil ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «Qnekrpocraruka. [TocTosHHBIH 1 bubnnorexa [HOK
3JIeKTpUYeCcKUil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabora o Teme "DNeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblil ypok. O6001maomui ypok 1 bubnuoreka [IOK
o temam 10 kacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O MATEPHUAJIA 110 ®U3UKE B 11 KJIACCE.

24YACOB B HEJAEJIIO; BCEI'O 68 YACOB

YYEBHUK - ®PU3UKA 11 T AMAKUIIEB, b.5.5YXOBLHEB, B.M.YAPYI'MH

ABTOP ITPOT'PAMMGBI - I''A.MAKHUIIEB.

Ne T MnaHup. | PakTny. | KomnoHeHT
YPOKa ¢Ma ypoka AaTta AaTta yyebHUKa
Paspaen 1. InexkTnoavHamuka (11uacos ).
Tema 1. MariuTHoe none (9 uacoB).
1/1 BsanmopeiictBue TokoB. MarautHoe none. MarHuTHast MHTYKITHSL. §1
2/2 Cuta Amriepa. 3akoH Amrepa. §2
3/3 JlaboparopHnas pabota Nel «Habmtonenue neicTBUS MAarHUTHOTO TIOJISI HA TOKY. JLP. Nel
4/4 JleficTBue MarHUTHOTO NOJIA HA IBWKyIMiics 3apsaa. Cuna Jlopenna. §4
5/5 MarsuTHbIC CBOMCTBA BellecTBa. Perenue 3aay. §6
Tema 2. IneXTNOMArHMTHaA MHAYRUMALG ul,
6/1 SIBJIeHME DIEKTPOMAarHUTHOW MHAYKIMHA. MarHuTHBIN OTOK. §7
7/2 ITpaBuiio Jlenna. 3akoH 37€KTpPOMarHUTHON MHTYKIIUH. §8
8/3 JlaGopatopHas pabota Ne2 «M3ydeHue siBIeHUs JIEKTPOMArHUTHOW MHAYKIIUH. JL.P. Ne2
9/4 SBnenne caMOMHIYKIMHU. IHTYKTUBHOCTb. DHEPrys MarHUTHOTO TOJISI. §11
10/5 | Pemenue 3anau. §1-12
11/6 | KonrponbHas pabota Nel 1o teme «IeKTpOMarHeTU3M».
Pa3aen 2. Hone6anua v BonHbl (20 yacos ).
Tema 1. Mexanuueckue konebanua (4vyacos).
12/1 | CBobogHbIE KONEOAHUS. §13
13/2 | 'apmoHHnyeckue KoiaeOaHusl. §14
14/3 JlaboparopHass pabotra Ne3 «OmpeneneHue YCKOpPeHHs CBOOOMHOTO TAaJ€HUs TPU TOMOIIU TP, Ne3
MasITHUKA.
15/4 3aryxarlnre U BIHY)KJIeHHbIe KoJebanus. Pe3oHanc. §16

34




Ne Mnanup. | PaKTMy. | Mpumeyane.
YPOKa Tema YPOKa paTa AaTta KomnoHeHT
yuyebHuKa
Tema 2. InekTnomariuTHbIe Konebanua (7uacos ).
CBOOOHBIC 3JCKTPOMArHUTHBIC KoJjeOaHMs. ['apMOHHYECKHE 3JICKTPOMAarHUTHBIC KOJeOaHUs B
16/1 §17,19
kosebarenbHOM KoHTYype. Dopmyna TomcoHa.
17/2 Pemenue 3anau. §17-19
18/3 | [lepemeHHBIN 37eKTpUYECKU TOK. Pe3ucTop B Lienu nepeMeHHOro TOKa. §21
19/4 | Pe3oHaHC B 3JICKTPUYECKOM LIEITH. §23
20/5 | IpousBojacTBO, Nepeaaya u NOTPeOICHUE IJCKTPUICCKON SHEPTHH. §27
21/6 | Pemenwue 3amau §17-23
22/7 | KoutponsHas padora Ne2 o reme «Koebanusy.
Tema 3. Mexanuueckue BosnHbI [ 3 uacos ).
23/1 | BonHoBbIC siBJeHUs. XapaKTEPUCTHKH BOJHBI. §29
24/2 | 3ByKOBbBIC BOJIHBIL §30
25/3 | UnTepdepennus, qudpakius v Nosipu3anns MEXaHUUYECKUX BOJIH. §31
Tema 4. IneKTpomMarHMTHbIe BOJHbI (6 uacos ).
26/1 | DreKTpOMarHuTHOE NoJjie. DIICKTPOMArHUTHAS BOJIHA. §35
27/2 | N3o6perenue paauo A.C. [ToroBbiM. [IpHHITUIIBI pagroCBsI3g. §37
28/3 | CBoiicTBa JIEKTPOMATHUTHBIX BOJIH. §39
29/4 | PacnpocTpaHeHne 3JCKTPOMAarHUTHBIX BOJIH. Pajnonokanus. Pa3BuTre CpeCTB CBA3H. §40,42
30/5 [ToBTOpHUTENHEHO-00001aI0NINI YPOK 1O TeMe «BOoJHBI. §29-42
31/6 | KoutponbHas padota Ne3 o Teme «BoHBI.
Pazaen 3. OnTuka (16 uacos ).
Tema 1. CBeToBbie BoNHbI (10 uacal.
32/1 Cxopocts cBeta. [Ipunnun ['tolireHca. 3akoH OTpa)KeHHUs CBETa. Brenenue, §44,45
33/2 | Bakon mpenomiieHus cBeTa. [101HOE BHYTPEHHEE OTPAKEHHE CBETA. §47,48
34/3 | JlabopatopHast pabota Ne4 «/3mMepeHue rmokaszarelisi IpeIOMICHUS CTEKIIay. JI.P.Ne4
35/4 | JIunza. [ToctpoeHre n300paskeHHit B JIMH3E. §50
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Ne Mnanup. | PaKTMy. | Mpumeyane.
YPOKa Tema ypoka paTa AaTa KomnoHeHT
yuyebHuKa

36/5 | dopmysa TOHKOMW JIMH3bI. Y BEIIMYCHUE JINH3BI. §51

JlaGopatopnass pabGora No5 «OmpeneneHue ONTHYECKOHM CHWIBI W (OKYCHOTO PACCTOSHHS
3716 . JL.P. Ne5

cOoOMparOIIeH JTUH3BIY.
38/7 | Hucnepcus ceeta. MHTEpdEepeHIms cBeTa. §53,54
39/8 | Mudbpakuus ceera. J{udpakiroHHas pemeTka. §56,58
40/9 | JlaboparopHas pabota Ne6 «OmnpeencHne JIHHBI CBETOBON BOJHBD. JL.P. No6
41/10 | ITomepeuHOCTh CBETOBBIX BOJIH. I10MIsIpH3aliust CBETa. §60

Tema 2. 0CHOBbI CNieLiMaNnbHOU TEOPWUM OTHOCUTENIbHOCTH (2 yacoB ).
42/1 | IpuHuun oTHOCHTENBHOCTH. [10CTYIaThl TEOPHH OTHOCHUTEIBHOCTH. §61,62
43/2 CrniencTBUs U3 TIOCTYJIATOB TEOPHUU OTHOCUTEILHOCTH. PelsITHBUCTCKAST TMHAMMUKA. §63,64
Tema 3. H3nyueHua U cnekTpbl (4 yacal.

44/1 Buner wsnydenuwit m cnektpoB. JlaGoparopras pabora Ne7 «HaOmromeHue CIDIONIHOTO H §66,67

JIMHEWYATOr0 CIICKTPay.
45/2 | lllkana 3JeKTPOMArHUTHBIX BOJIH. §68
46/3 | lloBropeHue u 0600IIeHKe Mo TeMe «OnTukay. [ToaroToBKa K KOHTPOJIBHOI padoTe. §44-68
47/4 | KourposnbHas pabota Ned o teme «OnTukay.

Pa3aen 4. KBaHToBad thu3uka (16 uacos ).
Tema 1. CBeTOBbIEC KBAHTbI (3 UacoB).
48/1 | CetoBbie KBaHTbL. DOTOIDDEKT. §69
49/2 | ®otonbl. KoprnyckyssipHO-BOJIHOBO# Ayan3M. §71
50/3 | Pemenue 3amau. §69, 71,73
Tema 2. ATomHan thu3uKa (3 uacos ).
51/1 | Ctpoenue aroma. OnbiTel Pesepdopra. §74
52/2 | KBanroBsle noctynatsl bopa. Monens aroma Bogopona o bopy. §75
§76

53/3 | YcTpoiicTBO M MPUMEHEHHUE JIa3ePOB.

36




No Mnanup. | PaKTMy. | Mpumeyane.
YPOKa Tema ypoka paTa AaTa KomnoHeHT
yuyebHuKa
Tema 3. U3KUKa aTOMHOIO AAPA. INEeMeHTapHble uacTUilbl. (9 yacos ).
54/1 | CtpoeHune aTOMHOTO siipa. SaepHbie CUiIbl. DHEPIUs CBA3HM aTOMHBIX sEP. §78,80
55/2 PannoakTBHOCTE. BUIBI paInOaKTUBHOTO M3JTYYCHUS. §82,83
56/3 | 3akoH paanoaKTHBHOrO pacmaja. [lepros momypacmania. §84
57/4 | VckyccTBeHHAs paliOaKTHBHOCTD. SIIepHBIE PEaKIIUH. §87
58/5 | Henenwue saep ypana. [lenubie siiepHbIe peaKiivH. §88
59/6 | Snmepusiit peakTop. TepMosaepHbIE PEAKIIUH. §89,90
60/7 | IlpumeHeHue saepHO# dHepruu. M30ToMbI M UX IPUMEHEHHE. §92,93
61/8 DJIeMEHTapHbIE YaCTHUIIbI. §95,96
62/9 | KontposbHas padota Ne5 o reme «KBaHTOBast hu3nKay.
Pasaen 3. Actnonomua (D yacos).
63/10 | Cucrema 3emis-JIyHa. §100
64/1 | dusndeckas npupoja miaHeT U Maibix TeJd COJHEUHON CUCTEMBI. §101
65/2 Connue. OCHOBHBIE XapaKTEPUCTUKH 3BE3]] §102,103
66/3 | DBosronwust 3BE3/1: POXKICHHE, )KU3HDb U CMEPTh 3BE3I. §105
67/4 Muneunslii [lyTh- Hamia ["anaktuka. ["anaktuku. §106,107
06o6watowee 3anaTue (1uac).
68 | Enunas dusmueckas kapruna mupa. Hayunoe MupoBo33penne. Pusnka B COBPEMEHHOM MHPE. | ctp. 408-412
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YYEBHO-METO/JUYECKH KOMILIEKT.
CIIMCOK JIMTEPATYPBI:

1. T AMsxumes, b.b.byxones, H.H.Corckuii. ®wusuka. 10 kmacc: VYdeOHHK s
o0mieo0pa3oBarenbHBIX Y4eOHbIX 3aBeneHuil. — M.: [IpocBemenue,2015.

2. D . Huenpos, A.I'. ApkaapeB. COOpHHK HOPMATHBHBIX JOKYMEHTOB. Pusumka.. — M. :

Hpoda,2007.

3. B.C. Hantomenkos, O.B. KopmynoB u mp. IIporpammbl 0011eo0pa3oBaTeIbHbIX YUPEKICHUM.
®usuka. 10-11 kinaccel. — M.: [Ipocsemenune, 2012.

4, I".SI.Mskumies. [Iporpammel 11s 001ieo0pa3oBaTenbHbIX yupexkaeHuid. ®usuka. AcTpoHOMHUS. —
M.: JIpoda, 2004.

5.IIporpamMmebl JUIst o0meobpasonar. YUPEKICHUM: dusuka. AcTpoHOMUSL.

7—11 k. /Cocr. FO.U. [luk, B.A . KopoBuH. — 2-¢ u3j., ucnp. — M.: [Ipoca, 2008

6. PabGoume mporpammel 1o ¢usuke 7-11 kmacc./ABT.-coct. B.A.IlonmoBa.- Mocksa,
n3natenscTBo «Io0yce», 2008 ( HoBblil 00pa3oBaTeNbHbIH CTAaHIAPT).

7. Xypnan «®Dusuka B MIKOJIE»

8. I'azets «1 cenTsOps» mpunoxenne Ousnka.

9. Co6opnuk 3anau o ¢usuke 10-11 xkmaces», H. A .IlapdentseBa, M.: [Ipocsemienue, 2012-

10. Coopruk 3ama4 no pusuke. A.I1.PeimkeBnd, [1.A.PeivkeBud.- M.IIpocsemienune, 2012-

11 C6opuuk 3amau o pusuke ms 9-11 knaccos. I'.H.Crenanosa.-M.IIpocsemenne, 2012-

Marepuran KOMIUIEKTa TIOJTHOCTEIO COOTBETCTBYET «ba3oBoi mporpamme no (Gu3uKe s CpeaHeit

o011eo0pa3oBaTeNbHOM IIKOJBI MHUHUMAIBHBIM TPeOOBaHHSAM K COACpX)aHHIO 00pa3oBaHUS,
peKoMeH1I0BaH MUHHCTEPCTBOM oOpa3zoBanus PO.

HNuTepHer-pecypcesnl
Aununmarn pusnyeckux oobexkToB. http://physics.nad.ru/

JXusas dusmka: odyuaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

VYpoku ¢pusuku ¢ ucnoib3oBanueM MuTepHera. http://www.phizinter.chat.ru/
®usuka.ru. http://www.fizika.ru/

dusuka: xkotekius oneiToB. http://experiment.edu.ru/

du3suka: 3JeKTPOHHAsT KOJUISKIHs onbIToB. hitp://www.school.edu.ru/projects/physicexp

agrwodE
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